A B S T R A C T When physiological dead space (VDp) is calculated for a patient who has alveolar dead space, e.g., after pulmonary vascular occlusion, less than the full volume of attached mechanical dead space (VDm) appears in the measured dead space (VD,) 
INTRODUCTION
Physiological dead space (VDp)' is becoming a more useful index of impaired perfusion of pulmonary vessels A preliminary report of this work has appeared in abstract form. (Singleton, G. J., R. L. Smith, R. L. Trager, and C. R. Olsen. 1969. Physiologist. 12: 356.) Received for ptiblication 11 .4pril 1972 anid int revised formit 14 July 1972. 1 Abbreviations used in this paper: fp, fraction of ventilation to perfused alveoli; FACO2, mean concentration of CO2 in expired alveolar gas; FECo2, concentration of CO2 in mixed expired gas; PAcO2 mean partial pressure of CO2 (Pco2) in as normal values and conditions for VDP become more precisely defined (1) . When a normal adult breathes spontaneously at a normal tidal volume (VT), VDP/VT is <0.45 and decreases with increased VT (1, 2) .
VDP/VT may increase with age (1) and with a variety of parenchymal lung diseases. However, a very large ratio (e.g., 0.8 at a normal VT) or an increase of this ratio with the increased VT of exercise (2) supports the diagnosis of pulmonary v-ascular occlusion.
In the traditional calculation of VDP, all of the mechanical dead space (VD.,.) is subtracted from the measured dead space (VDn). 2VT -VDm, ( (8) VT. ( 1 1) 2 VDm. (12) These equations, like equations 9 and 10, give VDP at VT,;
but they require data from only a single collection. Equations 7 and 8 give VDPO at a constant VT (the assumed value for VT.). In Fig. 1 the results from equation 7 (rigorous correction using PAcO2) produce horizontal regression lines for both patients. This constancy in VDPO/VTO is shown in Table I (10) Since the ratio within the brackets of equations 11 and 12 is the ratio of effective to total alveolar ventilation, it can never be > 1. W7hen the calculated PACo2/ Paco2 in equation 11, or the equivalent ratio in equation 12 is > 1, simply subtract VDm from VDn.
Both equations 11 and 12 can be applied at large tidal volumes. However, if alveolar CO2 does not plateau, e.g., during the hyperventilation of exercise, then equation 12 using VDan is preferable. Any of several equations from the literature can be used for estimating VDan, (14, 15) . When comparing VDp/VT during exercise with rest, 3 ml should be added to the estimated VDan for every 100 ml over the subject's resting VT (1, 16) . When VT is very small, e.g., <300 ml for normal adults, correction for VDm is not dependable because alveolar ventilation begins before washout of VDan and VD., is complete (17) .
Clinically, VDP/VT at normal tidal volumes gives a better index of alveolar dead space than do arterialalveolar CO2 gradients when there is coexistent uneven ventilation. In addition, hyperventilation of exercise can be used to distinguish the normal decrease of VD,/VT from the increased VD,/VT accompanying pulmonary vascular occlusion (2) . Since hyperventilation requires low resistance breathing valves having significant dead space, the proper correction for VD,, is important.
